Nucleocytoplasmic shuttling of receptor-interacting protein 3 (RIP3): identification of novel nuclear export and import signals in RIP3.
Receptor-interacting protein 3 (RIP3), a member of the RIP Ser/Thr kinase family, has been characterized as a pro-apoptotic protein involved in the tumor necrosis factor receptor-1 signaling pathway. In this study, we have mapped a minimal region of RIP3 sufficient for apoptosis induction to a fragment of 31 amino acids in length. This minimal region also functions as an unconventional nuclear localization signal sufficient to confer the import of full-length RIP3 to the nucleus to trigger apoptosis, suggesting that RIP3 is able to play an apoptosis-inducing role in the nucleus. In addition, we have characterized two novel leucine-rich nuclear export signals (NESs) that are responsible for the nuclear export of RIP3 to the cytoplasm via a chromosome region maintenance 1 (CRM1)-dependent pathway and an extra leucine-rich NES in the N terminus of RIP3 that contributes to the cytoplasmic distribution in a CRM1-independent manner. Thus, we provide the first evidence that RIP3 acts a nucleocytoplasmic shuttling protein, which presents a possible link between death receptor signaling and nuclear apoptosis.